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Abstract: Growth parameters and the reproduction period of white bream (Blicca bjoerkna L. 1758) sampled from
Sapanca Lake were determined monthly between November 2000 and October 2001. Three hundred and fifty white
bream specimens caught ranged in age from 1+ to 9+ years, and the majority of the samples consisted of individuals of
the 5+-year-old age group. The von Bertalanffy equation was determined as Lt = 22.169 (1 – exp {–0.215[t + 0.986]}),
Ø’: 2.02 for males and Lt = 31.917 (1 – exp {–0.122[t + 1.087]}), Ø’: 2.10 for females. The length-weight relationship
was estimated as W = 0.0046 TL exp. 3.315 ± 0.002 for males (r2 = 0.9653, P < 0.05), and W = 0.0036 TL exp. 3.417 ±
0.002 for females (r2 = 0.9671, P < 0.05). Regression coefficients for sex were significant (t-test, P < 0.05). The slope (b)
significantly differed (ANCOVA, P < 0.05) between months. The fact that the b values for male and female white breams
differed from 3.0 indicates that there was positive allometric growth. Sex ratio was 1:1.36 (χ2; P < 0.05). Spawning period
of white breams began at the end of April and continued until the beginning of July; water temperature during this
period ranged between 13.7 and 28.5 °C.
Key words: White bream, Blicca bjoerkna L. 1758, Sapanca Lake, von Bertalanffy length-weight relationship, GSI

Kuzeybatı Anadolu’da oligo-mezotrofik bir göldeki tahta balığının
(Blicca bjoerkna L. 1758) büyümesi ve üremesi (Sapanca, Türkiye)
Özet: Kasım 2000 ve Ekim 2001 tarihleri arasında Sapanca Gölü’nden aylık olarak yakalanan tahta balığının (Blicca
bjoerkna L., 1758) büyüme parametreleri ve üreme periyodu belirlenmiştir. Yakalanan 350 tahta balığının yaş değerleri
1+ ve 9+ arasındadır ve çoğunluğu 5+ yaşındaki bireylerden oluşmaktadır. von Bertalanffy büyüme eşitliği erkeklerde;
Lt = 22,169 (1 – exp {–0,215[t + 0,986]}), Ø’: 2,02; ve dişilerde Lt = 31,917 (1 –exp {–0,122[t + 1,087]}), Ø’: 2,10 olarak
belirlenmiştir. Boy ağırlık ilişkisi erkek bireyler için W = 0,0046 TL3,315 ± 0,002 ve dişiler için W = 0,0036 L3,417 ± 0,002 olarak
hesaplanmıştır. Cinsiyetler arasındaki regresyon katsayısı önemlidir (t-test, P < 0,05). “b” değeri aylara göre önemli
derecede farklılık göstermiştir (ANCOVA, P < 0,05). Dişi ve erkek tahta balıklarının “b” değeri 3’ten büyüktür ve pozitif
allometrik büyüme göstermektedir. Cinsiyet oranı 1:1,36’dır (χ2; P < 0,05). Tahta balığının yumurtlama periyodu Nisan
sonunda başlamakta ve Temmuz başına kadar devam etmektedir. Bu dönemdeki su sıcaklığı 13,7 ile 28,5 °C arasındadır.
Anahtar sözcükler: Tahta balığı, Blicca bjoerkna L. 1758, Sapanca Gölü, von Bertalanffy boy-ağırlık ilişkisi, GSI
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Introduction
Fish constitute almost 50% of the total number
of recognized vertebrate species. About 39% of these
fish species are found in, or almost always found
in, fresh water (1). White bream (Blicca bjoerkna L.
1758) spreads widely in inland waters and lagoons
of Marmara, Black Sea, Caspian Sea, and Europe
(2,3). White bream is euryphagous, with numerous
populations inhabiting euthrophic waters (4). It
inhabits the lower reaches of larger rivers in the
bream zone, valley reservoirs, lakes, blind river arms,
and pools. Males of the species become partially
mature as early as in the 2nd year, and females in the
3rd-5th year. White bream can live up to 16 years (5).
Despite being an abundant species, white bream is of
little importance as its meat is of poor quality, with
a great number of intermuscular bones. It forms an
important component in the diet of predatory fishes.
White bream was zoogeographically introduced
into Turkey from the Western Thrace region, and
it mainly spread in north and northwest parts of
Anatolia (2). White bream (22.98%) is caught less
in Sapanca Lake compared to rudd [Scardinius
eryhthrophthalmus L. (24.43%)] and more compared
to vimba [Vimba vimba L. (8.71%) and roach
[Rutilus rutilus L. (21.71%)] (6). Although there is no
economic value of white bream in general, it is now
caught for consumption in Sapanca Lake due to the
decrease of commercial fish as a result of overfishing.
The aim of the present study was to determine the
length-weight relationship, growth, and reproduction
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period in white bream from Sapanca Lake, an oligomesotrophic lake in northwest Turkey. In addition,
we compared the data obtained in this study with
previously reported data in an effort to improve
our understanding of the growth parameters and
reproduction period in white bream in Sapanca Lake.
Materials and methods
Sapanca Lake is located in northwest Turkey
(40°41ʹN-40°44ʹN and 30°09ʹE-30°20ʹE). The surface
area of the lake is 46.8 km2, mean and maximum
depths are 29 m and 52 m, respectively (Figure 1).
This lake is largely used for commercial and amateur
fishing purposes as well as a source of drinking
water and industrial water. The littoral zone of the
lake is dominated by Phragmites spp. There are
some submerged macrophytes in the lake, such as
Chara spp., Myrophyllum spp., Ceratophyllum spp.,
Potamogeton spp., Najas spp., and Nuphar spp. The
minimum and maximum temperature of the surface
water was 8 °C and 29 °C, respectively. The minimum
and maximum PO4-P, NO3-N, and Chlorophyll-a
values year round were 0.006-0.063 mg/L, 0.0430.344 mg/L, and 7.97-21.59 mg/m3, respectively
(7). Sapanca Lake is changing from an oligotrophic
to oligo-mesotrophic state (8). Ten fish families
were found in Lake Sapanca, namely Cobitidae,
Cyprinidae, Atherinidae, Clupeidae, Gobiidae,
Balitoridae, Esocidae, Salmonidae, Siluridae, and
Syngnathidae (9,10).

SAPANCA LAKE

3
2

1

Figure 1. Sapanca Lake - sampling stations.
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White breams were caught in Sapanca Lake
between November 2000 and October 2001 (at
monthly intervals). Since populations of white bream
were intensively caught at the eastern region of the
lake according to the local fishermen, these specimens
were sampled at 4 stations in this region of the lake
(Figure 1). All the fish specimens were caught using
gill nets of various mesh sizes (10, 22, 26, 30, 34, 38, 42,
48, 50 mm knot to knot). The study sample included
350 white breams (202 males and 148 females). Fish
were brought to the laboratory soon after capture.
The total length (TL) of each fish was measured in
the laboratory (to the nearest 0.1 cm) and the fish
were weighed in grams (to the nearest 0.1 g). The sex
of the specimens was determined by macroscopic
and microscopic observation of the gonads. Scales
on the left side of the body between the lateral line
and dorsal fin were collected and analyzed between
2 slides in order to determine age (11). Scales of 6
individuals out of the 350 were deformed, and not
used for assessment.
Growth was investigated by applying the von
Bertalanffy growth function to pooled size-at-age for
both sexes using standard non-linear optimization
methods. The von Bertalanffy growth function was
calculated as follows: Lt = L∞ (1 – exp {–K[t – to]}),
where Lt is length at age t, L∞ is asymptotic length, k
is the growth coefficient, and to is the hypothetical age
at which length is equal to zero (12-14). The growth
performance index (Ø’) was calculated using the
equation Ø’= log10(K) + 2log10(L∞) (15).
The relationship between the length (L) and weight
(W) of a fish is usually expressed by the equation W
= aLb, a and b, the coefficient of determination (r2)
and the standard errors (S.E.) were estimated over
the entire study period by least squares regression
using the log transformed weights and sizes. In order
to confirm whether b-values obtained in the linear
regressions were significantly different from the
isometric values, we used the t-test with a confidence
level of ±95% (α = 0.05) (16). Additionally, the t-test
was used to compare regression lines between the
sexes and to test the significance of the differences
between slopes (b) and intercepts (a) (17). When
testing the differences between months, analysis of
covariance (ANCOVA) was used to compare the
white bream regression slopes (17). Student’s t-test

was used to compare the parameters obtained from
all grouped data (general coefficient) using the data
grouped by month (monthly coefficients). Condition
coefficient (CF) was calculated for each sex using the
equation CF = W/L3 × 100 (13).
The overall sex ratio was determined. The
difference between sex ratios was tested using χ2 (chi
square) (16). The gonads were removed and weighed
to the nearest 0.1 g. The gonadosomatic index (GSI
%) (gonad weight/total body weight × 100) was
calculated for each fish and all values were averaged
on a monthly basis (13). In each sampling month,
water temperature was measured to determine the
relationship between temperature and gonad growth.
Statistical analyses were carried out using SPPS for
Windows V 11.0 and Statistica 6.
Results and discussion
Female and male white breams ranged in age
groups from 1+ to 9+ years (excluding 2+); the 5+
year-old age group was the most abundant (36.04%).
Total length ranged from 6.6 to 24.3 cm and weight
ranged from 2.8 to 159.4 g (Table 1). The difference
in growth between male and female white breams
was significant (P < 0.05). Body size calculations
made according to sex and age showed that male
white breams in the age groups 1+ and 3+ were longer
compared to females of the same age groups (Table
1). Female individuals in the same age groups except
age group 1+ were found to be heavier than the male
individuals. Differences in length and weight between
the male and female white breams were significant in
the 5+, 6+, and 7+ year-old age groups (P < 0.05) (Table
1).
The average condition value of male white breams
was 1.121 ± 0.008, while the average condition value
of female white breams was 1.179 ± 0.012, and the
difference between the sexes was significant (P <
0.05, t-test, Table 1). Condition value of female
white breams was higher than that of male white
breams (except age group 1+) (Table 1). In addition,
the condition values for males and females were
seasonally assessed (Figure 2). The condition value
of the females was at the maximum level in April
(1.330 ± 0.026), while the condition value of males
was highest in March (1.221 ± 0.010) (Figure 2).
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1+

2+

3+

4+

5+

6+

7+

8+

22.04 ± 0.87
(18.2-25.0)

34.53 ± 2.88
(12.90-91.40)

47.40 ± 1.73
(21.50-84.90)

58.38 ± 1.72
(26.0-106.6)

66.86 ± 3.86
(37.30-110.0)

83.97 ± 4.78
(75.30-91.80)

14.46 ± 0.31
(10.90-19.10)

16.03 ± 0.15
(13.20-19.40)

17.10 ± 0.15
(13.70-20.50)

17.75 ± 0.29
(15.20-20.60)

19.40 ± 0.58
(18.40-20.40)

4.60

W ± SE(male)
(min-max)

13.14 ± 0.15
(12.30-13.50)

7.60

TL ± SE(male)
(min-max)

1.151 ± 0.037
(1.081-1.209)

1.169 ± 0.018
(0.989-1.309)

1.148 ± 0.014
(0.904-1.494)

1.113 ± 0.014
(0.904-1.494)

1.080 ± 0.023
(0.824-1.312)

0.968 ± 0.015
(0.906-1.016)

1.048

CF ± SE(male)
(min-max)

1

3

15

33

54

25

13

2

N

23.20

20.77 ± 1.04
(19.0-22.60)

20.01 ± 0.53
(17.20-24.30)

17.80 ± 0.25
(14.80-20.90)

16.73 ± 0.23
(12.60-22.30)

14.96 ± 0.36
(12.30-18.60)

159.40

110.00 ± 15.96
(81.20-136.3)

109.73 ± 8.91
(58.20-158.4)

70.02 ± 3.67
(35.80-123.0)

58.28 ± 3.15
(19.60-146.6)

39.23 ± 3.47
(18.70-83.40)

23.32-1.02
(18.90-30.80)

3.35 ± 0.55
(2.80-3.90)

6.90 ± 0.30
(6.60-7.20)

12.99 ± 0.22
(11.90-14.70)

W ± SE(female)
(min-max)

TL ± SE(female)
(min-max)

***Significance values belong to CF values

**Significance values belong to W values

*Significance values belong to TL values

N: number of white bream (Blicca bjoerkna), values of P; significance level, min –max: minimum and maximum values

9+

N

Age

1.277

1.211 ± 0.029
(1.181-1.268)

1.330 ± 0.039
(1.086-1.548)

1.207 ± 0.021
(0.884-1.489)

1.184 ± 0.017
(0.918-1.417)

1.106 ± 0.024
(0.863-1.296)

1.060 ± 0.022
(0.914-1.181)

1.009 ± 0.035
(0.974-1.045)

CF ± SE(female)
(min-max)

P>0.05

p<0.05

P < 0.05

P < 0.05

P > 0.05

P > 0.05

P > 0.05

P = 0.05*

P>0.05

p<0.05

P < 0.05

P < 0.05

P > 0.05

P > 0.05

P > 0.05

P>0.05

p<0.05

P < 0.05

P < 0.05

P > 0.05

P < 0.05

P > 0.05

P = 0.05** P = 0.05***

Table 1. Mean total length (TL, cm), and mean weight (W, g), mean condition factor (CF), standard error (SE) for different age groups of white bream (Blicca bjoerkna), males
and females, caught in Sapanca Lake in 2000 and 2001.
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Figure 2. Monthly condition factor (CF%) variation in white
bream (Blicca bjoerkna L.) caught in Sapanca Lake in
2000 and 2001, n: number of white breams.

The observed age–length data and the fitted
von Bertalanffy curve are presented for each sex in
Figure 3. The von Bertalanffy growth equations were
estimated as Lt = 22.169 (1 – exp {–0.215[t + 0.986]})
for males and Lt = 31.917 (1 – exp {–0.122[t + 1.087]})
for females (Figure 3). The growth performance index
(Ø’) was 2.02 for males and 2.10 for females.
The estimated length-weight relationship (LWR)
was W = 0.046 L3.315 ± 0.002 (r2 = 0.9653, N = 202, P
< 0.05) for males and W = 0.0036 L3.417 ± 0.002 (r2 =
0.9671, N = 148, P < 0.05) for females. The regression
coefficient for sex was significant (t-test, P < 0.05).

Figure 3. Age-length relationships in females and males of white
bream (Blicca bjoerkna L.) caught in Sapanca Lake in
2000 and 2001.

The slope (b) differed significantly (ANCOVA, P
< 0.05) with respect to the time of the month for
white bream. LWR curves of the samples are shown
in Figure 4a,b. The general coefficient of allometry
was 3.3901. The differences between the general
coefficient of allometry (all data) and the monthly
coefficients were significant (95% CL) for all months
analyzed (Table 2).
The overall sex ratio of males to females was
1:1.36, and χ2 (chi-square) analysis showed that there
was a significant difference from the expected ratio
of 1:1 (P < 0.05). Gonad development, determined
by the gonadosomatic index (GSI%), was at its
maximum for males in March (10.722 ± 0.496) and
250

120
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W(male) = 0.0046 L

W(female) = 0.0036 L3.417±0.002

R 2 = 0.9653
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200

3.315±0.002
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R 2 = 0.9671
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Figure 4. Length-weight relationships [male (a) and female (b)] of white bream (Blicca bjoerkna L.) in Sapanca Lake in
2000 and 2001, N: number of white breams.
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Table 2. Length-weight relationships of white breams (Blicca bjoerkna L.) for each month and also for the whole year in Sapanca Lake.
r2

P

Growth type

0.023

0.987

<

Allometric (+)

0.0067

0.013

0.988

<

Allometric (+)

3.2474*

0.0046

0.004

0.964

<

Allometric (+)

0.0033

3.4485*

0.0022

0.004

0.964

<

Allometric (+)

10.9-19.8

0.0053

3.2486*

0.0034

0.006

0.949

<

Allometric (+)

52

11.9-16.9

0.0130

2.9127*

0.0046

0.009

0.894

<

Allometric (-)

July 2001

10

6.6-20.6

0.0074

3.1562*

0.0078

0.015

0.997

<

Allometric (+)

August 2001

12

15.1-22.6

0.0203

2.8153*

0.0041

0.008

0.979

<

Allometric (-)

September 2001

17

16.1-22.3

0.0109

3.0223*

0.0066

0.012

0.909

<

Isometric

October 2001

10

16.3-20.0

0.0314

2.6352*

0.0108

0.021

0.810

<

Allometric (-)

General

350

6.6-24.3

0.0038

3.3901

0.0018

0.003

0.965

<

Allometric (+)

Months

n

TL (cm)

a

b

SE (b)

95%

November 2000

3

17.5-23.2

0.0009

3.8508*

0.012

February 2001

7

13.4-19.9

0.0061

3.2410*

March 2001

28

12.7-20.8

0.0061

April 2001

120

12.4-24.3

May 2001

91

June 2001

CI

n: number of individuals; TL: Total length, cm (Length range); a: a coefficient related to body form; b: allometric coefficient; SE (b):
Standard error of b; IC % 95: Confidence level of b (α = 0.05); r2: Determination coefficient; * : P < 0.01: Student’s t-tests for differences
between allometry coefficient (b) of monthly and yearly data set.

for females in April (15.857 ± 1.491) (Figure 5). The
GSI increased in females in February and peaked
in April, and gradually declined in early July. The
temperature during the white bream reproduction
period ranged between 13.7 °C and 28.5 °C (AprilJuly).
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Figure 5. Relationship between gonadosomatic index (GSI)
variation and temperature (°C) in white bream (Blicca
bjoerkna L.) caught in Sapanca Lake for each month
in Sapanca Lake in 2000 and 2001, n: number of white
breams.
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The exponents of the estimated LWR for male
and female white breams in Sapanca Lake exhibited
positive allometry (bmale: 3.315 ± 0.002; bfemale: 3.417
± 0.002), and significantly differed in sexes (t-test, P
< 0.05) and months (ANCOVA, P < 0.05). The value
of “b” in Manyas Lake was 3.24 for male and 3.27
for female white breams (18). In Balaton Lake and
Berounka River the values of “b” were determined
as 3.267 and 3.328 for whole white breams,
respectively (19,20). The reproduction process
(spawning and gonad activity) and changes in food
uptake could cause monthly variations in lengthweight relationship parameters (21). The differences
between all the monthly coefficients were significant
(95% CL). The b value was at its lowest level in
August (2.8153 ± 0.0041) and highest in November
(3.8508 ± 0.012). This result was most probably
because of the scarcity or abundance of food, and
the small number of specimens in these months.
The reproduction process (spawning and gonadal
activity in June) and changes in food uptake, or fewer
individuals (in August and October) could cause
negative allometry in the length-weight relationship

H. C. OKGERMAN, M. ELP, S. ATASAGUN

parameters. Furthermore, the differences in b values
may have been due to the influence of water quality
or food availability on fish growth (22), differences in
sampling, the number of specimens, length range of
the species (23), effect of different areas, sex, stomach
fullness, age, health, or preservation techniques (2426).

length (L∞) was higher than expected because the
individual in question (9+) had a mean length value
greater than that of the previous age group (8+). On
the other hand, the estimated growth rate (k), which
is generally inversely correlated with L∞, was higher
in females than in males (Table 4). The to values
obtained for male and female white breams were
very negative in the present study, as compared to
those obtained at other localities (Table 4). The high
to values may be attributed to the lack of young-of-the
year specimens. The differences in growth of white
bream between localities might have been because
Sapanca Lake is south of those other localities,
insufficient food supply in food habitats, differences
in water temperature, competition for food between
white bream and the other cyprinid species with very
similar feeding habits, and differences in the stage
of ontogenetic development of white bream, such as
condition, length, age, sex, and gonadal development
(13).

White breams over 9+ years of age were not
observed (Table 3), apart from the 11+-year-old white
breams caught in the Kremenchug Reservoir (27).
The growth rate for length in the present study was
relatively low in comparison with that in populations
from other regions (Table 3).
When compared with the von Bertalanffy growth
equations in the literature, the growth of white
bream in Sapanca Lake was lower than those in
Manyas Lake and Berounka River, with rather high
k value and growth performance index (Ø’) (Table
4). In accordance with the sexual dimorphism in
size mentioned previously, estimated asymptotic
length (L∞) of female white breams was higher than
that of males. The estimated asymptotic length for
females was much greater in comparison with the
size of the largest male in the study. We think that
the reason for this was that only one individual of the
9+ age group was effectively sampled. The asymptotic

The reproduction season of white bream in
Sapanca Lake began at the end of April and extended
to the beginning of July, with maximum gonadal
activity in June (Figure 5). Water temperature is
the principal environmental factor affecting the
reproduction of fish. During the reproduction
period water temperature was 3.7 °C (April), 18.7

Table 3. Mean length (TL, cm) according to age of white bream (Blicca bjoerkna L.) at different localities as well as Sapanca Lake, N:
number of white bream.

R.

Localities

Sex

N

18

Manyas Laked (FL)

M

19

Balaton Lakec (SL)

27

Kremenchug Reservoira (SL)

28

b

Neusiedlersee (TL)

WS

29

Dnieper Rivera (SL)

WS

Sapanca Laked (TL)
(present study)

Age
1+

2+

3+

4+

5+

6+

7+

8+

9+

59

6.4

8.45

12.8

-

-

-

-

-

-

F

167

6.7

9.73

11.67

14.35

-

-

-

-

-

WS

127

8.4

10.9

13.0

15.0

16.8

18.8

20.5

22.0

-

M

98

-

10.6

13.4

15.6

17.9

20.4

21.1

23.1

23.0

F

152

-

11.2

14.4

17.9

20.4

23.7

24.8

26.8

28.7

5.2

7.7

9.7

11.6

-

-

-

-

-

-

5.25

8.65

11.76

15.1

18.1

20.3

23.1

24.5

-

M

198

7.6

-

13.1

14.4

16.0

17.1

17.7

19.4

-

F

146

6.9

-

12.9

14.9

16.7

17.8

20.0

20.7

23.2

R: References; a: UKRAINE; b: AUSTRIA; c: HUNGARY; d: TURKEY; M: Male; F: Female; WS: Whole samples; FL: Fork Length; TL:
Total Length; SL: Standard Length
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Table 4. Von Bertalanffy growth parameters and derived index of growth performance (Ø’) for
the studied white bream (Blicca bjoerkna L.) population.
L∞a (cm)

kb

toc

18.92 (FL)

0.374

-0.248

35.90 (SL)

0.098

-0.64

23.40 (SL)

0.270

-0.27

30.98 (FL)

0.110

22.2* (TL)
31.9** (TL)

0.215
0.122

-0.986
-1.087

Ø’ d

Localities

References

Manyas Lake (Turkey)

18

2.10

Balaton Lake (Hungary)

19

2.17

Berounka River (Czech Rep.)

20

2.02

Gorkovsky Reservoir

30

2.02
2.10

Sapanca Lake (Turkey)

Present study

*

: Male; ** Female; a: the asymptotic length; b: the growth coefficient; c: the hypothetical length
at zero age
d : growth characteristic in terms of length; FL: Fork Length; TL: Total Length; SL: Standard
Length

°C (May), 23.9 °C (June), and 28.5 °C (July). The
results indicate that reproduction in Sapanca Lake
is concentrated in a rather long period. The white
bream in Sapanca Lake reached sexual maturity at
3+ (14.7 cm TL) and 4+ (18.6 cm TL) years of age
(31). The gonadal maturity age of white bream in
inland waters of Finland was also 3+ and 4+ age (32).
The reproduction period of fish in Sapanca Lake
is broadly similar to that in Manyas Lake, inland

waters of Finland, and the UK when compared with
white bream populations in other regions (Table
5). The beginning and ending dates of spawning
may vary due to different ecological and climatic
conditions. The spawning period of fish may be
affected by altitude, temperature, and food quality
as well as ecological factors, such as stagnant water
and running water (37).

Table 5. Reproduction season according to gonadosomatic index (GSI) value of white bream (Blicca bjoerkna L.) in different localities
and Sapanca Lake.
Reproduction season

T. °C

Localities

From mid-April to beginning of June

21-24

Manyas L. (Turkey)

18

Neusiedlersee (Austria)

28

Dnieper R. (Ukraine)

29

In Finland

32

Ilmen L. (North Russia)

33

In France (R.)

34

In UK

35

Schleswig-Holstein R. (Germany)

36

In May

-

In May

15-18

In May, June, and July

-

In late May and June

>16

In May and June

16-25

In May, June, and July

15

In May and June
From late April and beginning of July

13.7-28.5

T: Temperature; D.L.: Dam Lake; S: Stream; R: River; L: Lake
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Consequently, the growth of fish is getting slower
with age in Sapanca Lake compared to other localities.
Moreover, the growth of Vimba vimba L. was reported
as slower, compared to other localities, in Sapanca
Lake (38). The cause of this situation is thought to
be related to ecological factors and, particularly, diet
overlap among these species with relative abundance
of cyprinid species. Therefore, there is a need for the
purpose of detecting relative abundance and food
habits of white bream and other cyprinids in Sapanca
Lake. However, we suggest that fishing in the lake
be prohibited from April to July in order to ensure
maximum productivity of the white bream population.
In order to ensure the continuity of a sustainable stock
white bream in Sapanca Lake, the minimum catch
length for fish should be more than 19 cm (TL) and 5+
years should be the minimum age.
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